With advances in sensor technology, the volume of remotely acquired data is dramatically increasing. For instance, NASA's satellites send nearly three terabytes of data to ground stations every day. Driven by this fact and by enhanced computational power, the capability of data management and information extraction is also greatly improved. Many techniques and algorithms have been developed recently. Signal and Image Processing for Remote Sensing, edited by Professor Chi Hau Chen, a renowned expert in pattern recognition and remote sensing, is a timely refl ection on the current status of research in this discipline.
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Usually, remotely sensed data are presented in image form. This is why most texts focus on image processing. However, signal processing plays an important role as well because on some occasions data are not in image form but rather in their raw form. The uniqueness of this book is the balanced presentation of emerging techniques for both image and non-image (signal) data processing. The book features contributions in 28 chapters from experts around the globe covering the mathematical methodologies in image and signal processing. Each chapter discusses a unique approach or approaches with detailed descriptions to address a specifi c remote sensing problem.
The book is organized into two parts. Part I contains 12 chapters, where data are either not presented as images or imaged data are processed as waveforms in time series. Chapter 1 introduces the normalized Hilbert transform and its application to characterizing the non-linear and nonstationary processes in sea surface waves. Chapter 2 reviews the statistical pattern recognition and signal processing approaches in remote sensing. Chapter 3 investigates the application of radial basis function neural network in the classifi cation of infrasound events. Chapters 4, 5, and 6 deal with digital seismic processing, including seismic image construction and factor analysis-based de-noising and enhancement. Land mine detection using Kalman fi ltering can be found in Chapter 7. Chapter 8 elaborates on time-series analysis for the relationship between meteorological and remote sensing indices in vegetation moisture monitoring. A prediction-error fi lter for merging digital elevation model (DEM) datasets with different resolutions and quality is proposed in Chapter 9. Chapter 10 adopts blind source separation for removing reverberations in active sonar data. Chapters 11 and 12 employ the principal component analysis-based dimension reduction and information extraction approaches, followed by the neural network-based retrieval of geophysical parameters (i.e., atmospheric temperature and moisture, precipitation) from spaceborne infrared and microwave data.
Part II is comprised of 16 chapters, and image processing is the focus. Chapter 13 provides the methodology on the determination of sea surface parameters from synthetic aperture radar (SAR) images. Chapters 14, 15, and 16 introduce supervised classifi cation approaches, such as Markov random fi eld (MRF), decision tree, and several other statistical machine learning-based classifi ers. Unsupervised change detection algorithms for multi-temporal SAR images are presented in Chapters 17 and 18. Chapter 19 proposes a new method called vertex component analysis (VCA) to extracting endmembers in hyperspectral imagery. Chapter 20 evaluates the performance of independent component analysis (ICA) in speckle reduction for SAR image enhancement. Chapter 21 deploys a fractionally integrated autoregressive moving average (FARIMA) models for the analysis of Sea SAR images. Chapter 22 studies the incorporation of spatial information into the pixel-and region-based classifi cation and segmentation. Chapters 23, 24, and 25 are about multi-sensor image fusion: Chapter 23 offers a review on fusion strategies; Chapter 24 applies the Hermit transform to pan-sharpening and the merging of multispectral and SAR images; and Chapter 25 demonstrates the classifi cation improvement by the use of multi-sensor approach. Chapter 26 is on the hierarchical segmentation with the Bradley-Terry model for AVIRIS and ASTER images. Chapter 27 is concerned with the application of support vector machine (SVM), a popular classifi er. Finally, information theoretic assessment for quality measurement of remote sensing images forms the content of Chapter 28.
Because of the rapid development in the diverse disciplines of signal and image processing, it is impossible to cover all the techniques in a single book. However, major techniques gleaned from recent literature for solving remote sensing problems are well represented. In particular, SAR image processing is one emphasis of the book, evidenced by the fact that 8 out of 16 chapters in Part II are related to it. The only "hot topic" that is not included is the processing of Light Detection and Ranging (lidar) signals.
Overall, the breadth and depth of content make this book an excellent reference for researchers, including graduate students, engaged in advanced remote sensing data analysis, who will fi nd that some chapters provide inspiration to their own research.
